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WHAT IS CLAIMED IS : 

1 . A method for analyzing exon expression in a cell sample, comprising measuring the 
expression levels of a plurality of individual exons or multiexons in each of a plurality of 
different genes in the genome of an organism from which said cell sample is derived, 
wherein the measured expression level of each exon or multiexon is not averaged with the 
measured expression level of one or more different exons or multiexons in the same gene; 
thereby analyzing the exon expression of said cell sample. 

2. The method of claim 1 , wherein said measured expression levels are used to determine a 
distinguishing structural characteristic of an expressed variant for each of one or more of 
said exons or multiexons. 

3. The method of claim 2, wherein the structural characteristic of said expressed variant for 

.>*»- — — ~WM«™.^, 

each of one or more of said exons or multiexons is determined by determining the length of 
said expressed variant. 

4. The method o f c 1 aim J^^her ein said plurality of individual exons or multiexons consists 
of at least 3 different exons or multiexons. 

5. The method of claim 1, wherein said plurality of individual exons or multiexons consists 
of at least 5 different exons or multiexons. 

6. The method of claim 1, wherein said plurality of individual exons or multiexons consists 
of at least two different exons. 

7. The method of claim j.^4^ or 6, wherein said plurality of different genes consists of at 
least 100 different genes. 

8. The method of claim 1, 4, 5 or 6, wherein said plurality of different genes consists of at 
least 1,000 different genes. 

9. The method of clam wherein said plurality of different genes consists of at 
least 10,000 different genes. 

10. The method of claimj^ wherein said measuring is performed by a method comprising 

(a) contacting a positionally-addr^sable array of polynucleotide probes with a 
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sample comprising RNAs or nucleic acids derived therefrom from said cell 
sample under conditions conducive to hybridization between said probes and 
said RNAs or nucleic acids, wherein said array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
regions of a support, each of said different nucleotide sequences comprising 
a sequence complementary and hybridizable to a sequence in a different exon 
or multiexon of said cell sample; and 
(b) measuring hybridization between said probes and said RNAs or nucleic 
acids. 

1 1 . The method of claim 10, wherein said plurality of individual exons or multiexons 
consists of at least 3 different exons. 

12. The method of claim 10, wherein said plurality of individual exons or multiexons 
consists of at least 5 different exons. 

15 

13. The method of claim 1 0, 11 or 12, wherein said plurality of different genes consists of 
at least 1,000 different genes. 

14. The method of cl aim J O, wherein said plurality of polynucleotide probes consists of at 
least 100 different polynucleotide probes. 

15. The method oXdmniJ^whexein said plurality of polynucleotide probes consists of at 
least 1,000 different polynucleotide probes. 

25 

16. The method qfcl^ said plurality of polynucleotide probes consists of at 
least 10,000 different polynucleotide probes. 

17. The method of claim 10, wherein said plurality of polynucleotide probes is in the range 
of 1,000 to 50,000 different polynucleotide probes. 

30 

18. The method of claim 10, wherein said positionally- addressable array has in the range of 
100 to 1,000 different polynucleotide probes per 1 cm 2 . 



35 



19. The methodof claimJO^herein said positionally-addressable array has in the range of 
1,000 to 10,000 different polynucleotide probes per 1 cm 2 . 
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20. The method of claim 10, wherein said positionally-addressable array has in the range of 
10,000 to 50,000 different polynucleotide probes per 1 cm 2 . 

21. The method of claim 10, wherein said positionally-addressable array has more than 
50,000 different polynucleotide probes per 1 cm 2 . 

5 

22. The method of claim 10, wherein each of said different nucleotide sequences consists 
of 10 to 1,000 nucleotides. 

23. The method of claim 10, wherein each of said different nucleotide sequences consists 
^ of 1 5 to 600 nucleotides. 

24. The method of claim 10, wherein each of said different nucleotide sequences consists 
of 15 to 200 nucleotides. 

* ^ 25. The method of claim 10, wherein each of said different nucleotide sequences consists 
of 20 to 100 nucleotides. 

26. The method of claim 10,^ wherein each of said different nucleotide sequences consists 
of 40 to 80 nucleotides. 

20 

27. The method of claim lO^wherein each of said different nucleotide sequences consists 
of 60 nucleotides. 

28. The method of claim 10, wherein at least one probe in said plurality of probes contains, 
25 . "~ — — — — 

in addition to said sequence complementary and hybridizable to a different exon or 

multiexon, linker sequences. 

29. The method of claim^^jvherein said linker sequence comprises a linker sequence 
between said sequence complementary and hybridizable to a different exon or multiexon 

^ and said support. 

30. The method o^laimj^jw^rein said sequence is complementary to the sequence of a 
full length exon. 

35 

31. The method of claim 10, wherein at least one of said plurality of polynucleotide probes 
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comprises a nucleotide sequence complementary and hybridizable to a multiexon. 
32. The method of claim 31, wherein the nucleotide sequence of said at least one 
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polynucleotide probe is complementary to a sequence spanning the splice junction between 
different exons in said multiexon. 

33. The method of claim 31, wherein said sequence is complementary to a sequence 
comprising a full length exon flanked by sequences from adjacent exon or exons in said 
multiexon. 

34. The method of claim 10, wherein said array of polynucleotide probes further comprises 
control polynucleotide probes comprising sequences complementary and hybridizable to 
different introns of said plurality of genes in the genome of said organism. 

35. The method of claim 1 or 10, wherein said expression levels are measured as 
continuous variables. 

36. The method of claim 3 5 v ,wherein said expression levels are measured as continuous 
variables and represented as absolute abundance. 

37. Arnethod for analyzing exon expression of a cell sample, comprising measuring the 
expression levels of all individual exons or multiexons in each of a plurality of different 
genes in the genome of an organism from which said cell sample is derived, thereby 
analyzing tne exon expression of said cell sample. 

38. A method mr determining the presence or absence of alternatively spliced mRNAs for a 
plurality of genes\n a cell sample, comprising 

(a) measuring the expression levels of a plurality of individual exons or 
multiexons in each of a plurality of different genes in the genome of an 
organisnMrom which said cell sample is derived, wherein said plurality of 
exons is sufficient to distinguish a plurality of alternative splicing pathways; 
and 

(b) determining tlk presence or absence of alternatively spliced mRNAs in said 
sample based omsaid measured expression levels. 

39. The method of claim 37 or 38,\herein said plurality of different genes is 5 to 10 
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different genes. 



40. The\method of claim 37 or 38, wherein said plurality of different genes is 10 to 100 
different genes. 



10 



41. The method of claim 37 or 38, wherein said plurality of different genes is 100 to 1,000 
different genes. — — 

42. The method of claim 37 or 38, wherein said plurality of different genes is 1,000 to 
10,000 different genes. ~ *" 

43. The method of claim 37 or 38, wherein said plurality of different genes is more than 
1 0,000 differences. 



15 



44. The methodW claims 37 or 38, wherein said measuring is performed by a method 



comprising 
(a) 



20 



25 



(b) 



contacting a positionally-addressable array of polynucleotide probes with a 
sample comprising RNAs or nucleic acids derived therefrom from said cell 
samp let under conditions conducive to hybridization between said probes and 
said RMs or nucleic acids, wherein said array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
regions of K support, each of said different nucleotide sequences comprising 
a sequence complementary and hybridizable to a sequence in a different exon 
or multiexon of said cell sample; and 

measuring hybridization between said probes and said RNAs or nucleic 
acids. 




30 



45. The method ojRclaim 1, 10, 37, or 38, wherein said organism is a human. 



46. The method of cla^n 1, 10, 37, or 38, wherein said organism is a plant. 



35 



47. A method for determining the exon expression state of a cell sample, comprising: 

(a) measunng^&e expression levels of a plurality of individual exons or 
multiexo^Ls im each of a plurality of different genes in the genome of an 
organism fix>m which said cell sample is derived; and 

(b) representingNiie exon expression state of said cell sample as a collection of 
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idividual values of said measured expression level for each exon or 
mltiexon in said plurality of individual exons or multiexons; thereby 
determining the exon expression state of said cell sample. 

48. A method for\determining the exon expression state of a chromosome of an organism in 
a cell sample, comprising: 

(a) measuring the expression levels of a plurality of individual exons or 
multi&xons in each of a plurality of different genes in said chromosome; and 

(b) representing the exon expression state of said chromosome as a collection of 
individual values of said measured expression level for each exon or 
multiexcta in said plurality of individual exons or multiexons; thereby 
determining the exon expression state of said chromosome of said cell 
sample. 



49. The method of claim 4S 



50. The method of claim 47, 



^herein said chromosome is human chromosome 22. 



/herein, said plurality of individual exons or multiexons 



consists of at least 3 different exons or multiexons. 



5 1 . The method of claim 47, wherein said plurality of individual exons or multiexons 
consists of at least 5 different exonk or multiexons. 

52. The method of claim 47, whereinWd plurality of individual exons or multiexons 
consists of at least two different exons. 

53. The method of daimii A^ALoti2\wherein said plurality of different genes consists 
of at least 100 different genes. 

54. The method of olaijxiAl^SO, ^5JLor52,jy^erein said plurality of different genes consists 
of at least 1,000 different genes. 

55. The method of clakn^lT^ wherein said plurality of different genes consists 
of at least 10,000 different genes. 



56. The method of clainxJJZ,^wherein said measunhg is performed by a method comprising 
(a) contacting a positionally- addressable array of polynucleotide probes with a 
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\sample comprising RNAs or nucleic acids derived therefrom from said cell 

iple under conditions conducive to hybridization between said probes and 
s^id RNAs or nucleic acids, wherein said array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
regions of a support, each of said different nucleotide sequences comprising 
5 a sequence complementary and hybridizable to a sequence in a different exon 

or multfexon of said cell sample; and 
(b) measuring hybridization between said probes and said RNAs or nucleic 
acids. \ 

\ 

57. The method of claim 56, wherein said plurality of individual exons or multiexons 
consists of at least 3 different exons. 

58. The method of claim 56, wherein said plurality of individual exons or multiexons 
consists of at least 5 different ex&ns. 
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59. The method of clai^J^S? or ^5 8, wherein said plurality of different genes consists of 
at least 1,000 different genes. 

60. The method of cM^ of polynucleotide probes consists of at 
least 100 different polynucleotide probe^ 

61 . The method of claim ^ wherein said plurality of polynucleotide probes consists of at 
least 1,000 different polynucleotide probes. 

62. The method of claim 56, wherein said plurality of polynucleotide probes consists of at 
least 10,000 different polynucleotide probes. 

63. The method _ ofj claim^6, wherein said plurality \f polynucleotide probes is in the range 
of 1,000 to 50,000 different polynucleotide probes. 

64. The method of claim : _56 !t wh l grein said positionally-j^idressable array has in the range of 
100 to 1,000 different polynucleotide probes per 1 cm 2 . 

65. The method of^clainL5fi»jyherein said positionally- addressable array has in the range of 
1,000 to 10,000 different polynucleotide probes per 1 cm 2 . 
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66. TheWethod of claim 56 , wherein said positionally-addressable array has in the range of 
10,000 to\5 0,000 different polynucleotide probes per 1 cm 2 . 

67. The method of claim_56, wherein said positionally-addressable array has more than 
50,000 different polynucleotide probes per 1 cm 2 . 

68. The method\of claim 56, wherein each of said different nucleotide sequences consists 
of 10 to 1,000 nucleotides. 



10 



69. The method of fclaim 56, wherein each of said different nucleotide sequences consists 
of 15 to 600 nucleotides. 



70. The method of claim 56, wherein each of said different nucleotide sequences consists 
of 15 to 200 nucleotides. 



15 



71 . The method of claim y§ wherein each of said different nucleotide sequences consists 
of 20 to 100 nucleotides. \ 



72. The method of claim 56, wherein each of said different nucleotide sequences consists 
of 40 to 80 nucleotides. 



20 




\ 



73. The method of claii^^wherein each of said different nucleotide sequences consists 
of 60 nucleotides. 



25 



74. The method of claim 56^wherein at least one probe in said plurality of probes contains, 
in addition to said sequence complementary and hybridizable to a different exon or 
multiexon, linker sequences. 



30 



75. The method of claim 7^ wherein said leading sequence comprises a spacer sequence 
between said sequence complementary and hybridizable to a different exon or multiexon 
and said support. 



76. The method of any ofjclai^ said sequence is complementary to the 

sequence of a full length exon. 
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77. The method of any of claim 56, wherein at least one ofWd plurality of polynucleotide 
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probes comprises a nucleotide sequence complementary and hybridizable to a multiexon. 

78. The nvethod of claim 77, wherein the nucleotide sequence of said at least one 
polynucleotide probe is complementary to a sequence spanning the splice junction between 
different exon\ in said multiexon. 

79. The method "of claim 77, wherein said sequence is complementary to a sequence 
comprising a full length exon flanked by sequences from adjacent exon or exons in said 
multiexon. 

80. The method of claim 56, wherein said array of polynucleotide probes further comprises 
control polynucleotide probes comprising sequences complementary and hybridizable to 
different introns of said plurality of genes in the genome of said organism. 

\ 
\ 

81 . The method of claim 4% or 56, wherein said expression levels are measured as 

^ 

continuous variables. \ 

\ 

\ 

82. The method of claim 81, wherein said expression levels are measured as continuous 
variables and represented as absdluAabtindance. 

t\ 

83. A method for determining the exon expression state of a cell sample, comprising 

(a) contacting a positionally-addressable array of polynucleotide probes with a 
sample comprising RNAs or nucleic acids derived therefrom from said cell 

sample under conditions Conducive to hybridization between said probes and 

\ 

said RNAs or nucleic acids,\wherein said array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
regions of a support, each of sai^d different nucleotide sequences comprising 
a sequence complementary and hybridizable to a sequence in a different exon 
or multiexon in the genome of an drganism from which said cell sample is 
derived, wherein said different exonk or multiexons comprise a plurality of 
individual exons or multiexons of each of a plurality of different genes in the 
genome of said organism, and wherein sVid array does not comprise a second 
plurality of polynucleotide probes that do mot comprise a sequence 
complementary and hybridizable to said genome of said organism, said 
second plurality being of equal or greater number than said first plurality; 
and 
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(b) 



easuring hybridization between said probes and said RNAs or nucleic 
ids. 
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84. A method fondetermining the exon expression state of a cell sample, comprising 

(a) contacting a positionally-addressable array of polynucleotide probes with a 
sample comprising RNAs or nucleic acids derived therefrom from said cell 
sample under conditions conducive to hybridization between said probes and 
said RNAs or nucleic acids, wherein said array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
regions of a support, each of said different nucleotide sequences comprising 
a sequence Resigned to be complementary and hybridizable to a sequence in 
a different e^o^or^multiexon in the genome of an organism from which said 
cell sample isJlerWed, wherein said different exons or multiexons comprise a 
plurality of ex6ns or multiexons in each of a plurality of different genes in 
the genome of saiti organism; and 

(b) measuring hybridization between said probes and said RNAs or nucleic 
acids. 



20 



85. The method of claim 47, further comprising determining the exon content of different 
mRNA transcripts of each of the pluralityNof genes based on said measured expression 
levels; thereby determining the transcriptional state of said cell sample. 



} 86. The method of claim 1, 10, 47^ojLS3^terein"sa 

pejlurbationT 



sanTpfelrasiDeen subjected to a 



25 



87. The method of claim 86^jvherein said organism is a human. 



88. The method of claim 86, wherein said organism is a plant. 



89. The method of claim 86, further comprising comparing the expression levels of at least 
a portion of said plurality of individual exons or multiexons in said cell sample having been 
subjected to said perturbation with the expression level of said portion of said plurality of 
individual exons or multiexons in a cell sample of the same type not having been subjected 
to said perturbation. 

90. The method of claim 89, wherein said comparing comprises determining the difference 



- 80- 



NY2 - 11 30507.1 



15 



between the expression level of each exon or multiexon in said portion of said plurality of 
individual exons or multiexons in said cell sample having been subjected to said 
perturbation and the expression level of the corresponding exons or multiexons in said cell 
sample of the same type not having been subjected to said perturbation. 

5 * 

91 . An array comprising a positionally-addressable array of polynucleotide probes bound to 
a support, said polynucleotide probes comprising a plurality of polynucleotide probes of 
different nucleotide^ sequences bound to different regions of said support, each of said 
different nucleotide ^sequences comprising a sequence complementary and hybridizable to a 

sequence in a different exon or multiexon in the genome of an organism, wherein said 

10 ■ * 

different exons or multiexons comprise a plurality of individual exons or multiexons of each 

of a plurality of different genes in the genome of said organism, and wherein said 

\ 

polynucleotide probes comprise junction specific probes. 

\ 

92. The array of claim 91 ^herein said plurality of polynucleotide probes are bound to said 
support covalently at the 3' pr 5 f end of each polynucleotide probe. 

93. An array comprising a poU tW&lly-addressable array of polynucleotide probes bound to 
X a support, said polynucleotid^prtbes comprising a plurality of polynucleotide probes of 

different nucleotide sequencesJfeJich of said different nucleotide sequences comprising a 
sequence designed to be complementary and hybridizable to a sequence in a different exon 
or multiexon in the genome of an Wganism, wherein said different exons or multiexons 
comprise a plurality of individual exons or multiexons of each of a plurality of different 
genes in the genome of said organist 

94. The array of claim^93jvherein saickplurality of polynucleotide probes are bound to said 
support covalently at the 3' or 5' end of bach polynucleotide probe. 

95. An array comprising a positionally-addressable array of polynucleotide probes bound to 
a support, said polynucleotide probes comprising a plurality of polynucleotide probes of 
different nucleotide sequences, each of said different nucleotide sequences comprising a 
sequence complementary and hybridizable to a\sequence in a different exon or multiexon in 
a plurality of genes in the genome of an organism, wherein said different exons or 
multiexons comprise a plurality of individual exons or multiexons of each of a plurality of 
different genes in the genome of said organism, whWein the plurality of different exons or 
multiexons for each of said different genes compriseska set of exons that is sufficient to 
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distinguish a plurality of alternative splicing pathways. 

96. The array of claim 95^ wherein said plurality of polynucleotide probes are bound to said 
support coW|ently at the 3' or 5' end of each polynucleotide probe. 

^ 97. The array 6f any of claims 91-96, said polynucleotide probes comprising a set of 

successive overlapping probes spanning the longest known or predicted variant of an exon. 

98. The array of aC^iy of claims 91-96, said polynucleotide probes comprising a set of 
junction specific probes, each said junction specific probe being specifically hybridizable to 

a different junction Vegion in a different variant of said exon. 

\ 

\ 

99. The array ofcliiir^ 98^aid polynucleotide probes further comprising exon specific 
probes specifically hybridizable to common sequences among a plurality of variants of an 
exon. \ 

15 \ 

100. The array of claim ^Ljvterein said different exons or multiexons consists of at least 3 
different exons or multiex^rj 

101. The array of claim 91, whWein said different exons or multiexons consists of at least 5 

2Q — „ , ^ ^ ^ i _ 

different exons or multiexons.^ 



25 



30 



35 



102. The array of any of claim 9\, wherein said different exons or multiexons consists of at 
least 2 different exons. 

103. The array of any o£daims^91-^ and 100-102, wherein said plurality of different genes 
consists of at least 100 genes. \ 

104. The array of any of cku^^ said plurality of different genes 
consists of 100 to 1,000 genes. 

105. The array of any of claims 5JL^^ said plurality of different genes 
consists of 1,000 to 10,000 genes. 

106. The array of any of claims 91-96 and 100-1 02\ wherein said plurality of different genes 
consists of 10,000 to 50,000 genes. 
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107. The array of any of claims 91-96 and 100-102, wherein said plurality of different genes 
consists of more than 50,000 genes. 

\ 

108. The array ^f any of claims 91-96, wherein said positionally-addressable array has in 
the range of 10o\to 1,000 different polynucleotide probes per 1 cm 2 . 

\ 

109. The array of liny of claims 9 1 -96 ? wherein said positionally-addressable array has in 

\ 

the range of 1,000 tp 10,000 different polynucleotide probes per 1 cm . 

i 

\ 

110. The array of any of clam said positionally-addressable array has in 

10 \ 

the range of 10,000 to\50,000 different polynucleotide probes per 1 cm 2 . 

111. The array of any Q^cMm^ said positionally-addressable array has more 
than 50,000 different polynucleotide probes per 1 cm 2 . 

\ 

112. The array of any of cl^Wa5i"96, wherein each of said different nucleotide sequences 

113. The array of any of clmms^S^^^lierein each of said different nucleotide sequences 
consists of 1 5 to 600 nucleotide^ 

114. The array of any of daims 91-9^6, wherein each of said different nucleotide sequences 
consists of 15 to 200 nucleotides. 

115. The array of any of claims each of said different nucleotide sequences 
consists of 20 to 100 nucleotides. 

116. The array of any of claims 91-96, whereii\each of said different nucleotide sequences 
consists of 40 to 80 nucleotides. 

117. The array of any of claims 91-96, wherein eac\of said different nucleotide sequences 
consists of 60 nucleotides. 

118. The array of any of claims 91 -96 ? _wherein at least one probe in said plurality of probes 
contains, in addition to said sequence complementary and\]iybridizable to a different exon 
or multiexon, linker sequences. 
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119. The ariay of claim 1 18, wherein said leading sequence comprises a spacer sequence 
between said sequence complementary and hybridizable to a different exon or multiexon 
and said support. 

120. The array of any of claims 91-96, wherein said sequence is complementary to the 
sequence of a full uength exon. 

121. The array of aiW of claims 91-96, wherein at least one of said plurality of 
polynucleotide probd^ comprises a nucleotide sequence complementary and hybridizable to 
a multiexon. 

122. The array of claim i k> 1 , wherein the nucleotide sequence of said at least one 
polynucleotide probe is complementary to a sequence spanning the splice junction between 
different exons in said multiexon. 

123. The array of claimj[ 2 1 , wherein said sequence is complementary to a sequence 
comprising a full length exon flunked by sequences from adjacent exon or exons in said 
multiexon. 

124. The array of any o^ldms^9L^^Vherein said array of polynucleotide probes further 
comprises control polynucleotide probes comprising sequences complementary and 
hybridizable to different introns of said plurality of genes in the genome of said organism. 

125. The array of any of ^ comprising a sample comprising a population 
of cellular RNA or nucleic acids derived thVefrom on the surface of said support such that 
said sample is in contact with said polynucleotide probes, under conditions conducive to 
hybridization between said population and said\polynucleotide probe. 

126. The array of claim 125, wherein said population is labeled. 

127. The array of claim 125, wherein said population \omprises nucleic acids of at least 
10,000 different sequences. 

128. An array comprising a positionally-addressable array W polynucleotide probes bound 
to a support, said polynucleotide probes comprising a plurality of polynucleotide probes of 
different nucleotide sequences, each of said different nucleotide sequences comprising a 
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sequence designed to be complementary and hybridizable to a sequence spanning the 
junction regi™ of a multiexon in the genome of an organism. 

129. A set of pasitionally- addressable arrays of polynucleotide probes, said set in total 
comprising for each of all known or predicted exons or multiexons in the genome of an 
organism at least We polynucleotide probe comprising a sequence complementary and 
hybridizable to a sequence in only one of said exons or multiexons. 

130. The set of arrays of claim l^ ;L comprising for each of said known or predicted exon in 
the genome of said organism two polynucleotide probes each comprising a different 
sequence complementary and hybridizable to a sequence in only one of said exons or 
multiexons. 

131. The set of arrays of clWi 129 or 130, ! jwhCTgj i n.said organism is human. 

132. The set of arrays of clair^ 129 or 130, wherein said organism is a plant. 

133. The set of arrays of claim VSjfok 130, wherein said organism is a fungus. 

134. A method for preparing an array of polynucleotide probes comprising synthesizing a 
plurality of polynucleotide probes of different nucleotide sequences on a support, wherein 

polynucleotide probes of different sequence are synthesized at different regions on 
said support so as to form a positionally-Vddressable array; 

each of said plurality of polynucleotide probes comprises a sequence complementary 
and hybridizable to a sequence in a differentVxon or multiexon in the genome of an 
organism, wherein said different exons or multiexons comprise a plurality of individual 
exons or multiexons of each of a plurality of different genes in the genome of said 
organism; and 

said array does not comprise a second pluraliw of polynucleotide probes that do not 
comprise a sequence complementary and hybridizable^o said genome of said organism, 
said second plurality being of equal or greater number tftan said first plurality. 

135. A method for preparing an array of polynucleotide proves comprising depositing a 
plurality of polynucleotide probes on a support, wherein 

polynucleotide probes of different sequence are deposited at different regions on 
said support so as to form a positionally-addressable array; 
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organism. 



eac|h of said plurality of polynucleotide probes comprises a sequence complementary 
and hybridizable to a sequence in a different exon or multiexon in the genome of an 
organism, wherein said different exons or multiexons comprise a plurality of individual 
exons or multiexons of each of a plurality of different genes in the genome of said 
organism; anc 

said arrkv does not comprise a second plurality of polynucleotide probes that do not 
comprise a sequence complementary and hybridizable to said genome of said organism, 
said second plurality being of equal or greater number than said first plurality. 

136. A method for preparing an array of polynucleotide probes comprising synthesizing a 
plurality of polynucleotide probes of different nucleotide sequence on a support, wherein 

polynucleotide sequences of different sequences are synthesized at different regions 
on said support so as to form a positionally-addressable array; and 

each of said plurality of probes comprises a sequence designed to be complementary 
and hybridizable to a sequence in a different exon or multiexon in the genome of an 
organism, wherein said different exons or multiexons comprise a plurality of individual 
exons or multiexons of each ofV pjhWaJ^ty of different genes in the genome of said 

v 

137. A method for preparing an arra\ of polynucleotide probes comprising depositing a 
plurality of polynucleotide probes of different nucleotide sequences on a support, wherein 

polynucleotide probes of different sequence are deposited at different regions on 
said support so as to form a positionally Addressable array; and 

each of said plurality of probes comprises a sequence designed to be complementary 

and hybridizable to a sequence in a different fexon or multiexon in the genome of an 

\ 

organism, wherein said different exons or multiexons comprise a plurality of individual 
exons or multiexons of each of a plurality of different genes in the genome of said 

organism. \ 

\ 

\ 

138. A method for determining the relative level of expression of individual exons in a 

\ 

gene, for a plurality of different genes, in a cell sample, comprising 

(a) measuring for a plurality of genes in said c^ll sample the expression level of 
at least a first exon and a second exon in the ^ame gene; and 

(b) comparing said measured expression level of said first exon to the expression 
level of said second exon or the measured expression levels of more than one 
exon in said same gene, for each of said plurality of genes. 
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139. The itiethod of claim 138, wherein said plurality of different genes consists of at least 
100 different genes. 

I 

140. The niethod of claim 138, wherein said plurality of different genes consists of at least 
1 ,000 different genes. 

141. The method of claim 138, wherein said plurality of different genes consists of at least 
10,000 different genes ™ — ~" — - 



10 



142. The method of claim 138, wherein in step (a), the expression levels of at least 3 exons 



in said same geneWe measured, 



20 



25 



143. The method anV one of claims 138-142, further comprising expressing said measured 
expression level as a ratio of said measured expression level of said first exon to the 
measured expression level of said second exon or the measured expression levels of more 

* ^ than one exon in said saiM gen^r 

144. The method of any 6 jkof claims 13,8-142, wherein said measuring is performed by a 
method comprising 

(a) contacting a po&tionally-addressable array of polynucleotide probes with a 
sample comprisiife RNAs or nucleic acids derived therefrom from said cell 
sample under conditions conducive to hybridization between said probes and 
said RNAs or nucleiX acids, wherein said array comprises a plurality of 
polynucleotide probesW different nucleotide sequences bound to different 
regions of a support, each of said different nucleotide sequences comprising 
a sequence complementary and hybridizable to a sequence in a different exon 
or multiexon of said cell safnple; and 

(b) measuring hybridization between said probes and said RNAs or nucleic 
acids. 



30 



35 



145. The method^ofckim 1 44, further comprising expressing said measured expression 
level as a ratio of said measured expression level of said first exon to the measured 
expression level of said second exon or the measured expression levels of more than one 
exon in said same gene. 

146. A method for detecting alternative splicing betweenYvvo cell samples of a species of an 
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organism, comprising 

(a) measuring in a first cell sample of said species the expression levels of a 
plkrality of individual exons or multiexons in each of a plurality of different 
genes; 

(b) measuring in a second cell sample of said species the expression levels of 
said plurality of individual exons or multiexons in each of said plurality of 
different genes; and 

(c) comparing the measured expression level of each exon or multiexon in said 
first celr^ample to the measured expression level of the same exon or 
multiexoikin said second cell sample to identify differences in the expression 
levels of one or more exons or multiexons, wherein said identified 
differences indicates alternative splicings between said first and second cell 
samples. 

147. The method of said plurality of individual exons or multiexons in 
each of said plurality of different genes consists of at least 3 different exons or multiexons. 

148. The method o f claim 146 ^herein said plurality of individual exons or multiexons in 
each of said plurality of different geA^j Jsprfsists of at least 5 different exons or multiexons. 

149. The method of claim, 146, whereimsaid plurality of individual exons or multiexons in 
each of said plurality of different genes cWisists of a plurality of individual exons. 

150. The method of claim 146, wherein saidWurality of individual exons or multiexons in 
each of said plurality of different genes comprises all exons in each gene. 

151. A method for analyzing the transcriptional state of a cell sample, comprising 
measuring the expression level of each of a plurality of different mRNAs expressed by said 
cell sample; and determining the exon content of sai^ different mRNAs based on said 
measured expression levels. 

152. The method of claim 151, wherein said plurality of Afferent mRNAs consists of more 
than 10 different mRNA transcripts. 

153. The method of claim 151, wherein said plurality of different mRNAs consists of more 
than 100 different mRNA transcripts. 
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154. The ihethod of clai m 151, wh erein said plurality of different mRNAs consists of more 
than 1,000 dil^ereiy ,mRN A transcripts . 



155. The method M claim 151, wherein said plurality of different mRNAs consists of at 
least 10,000 differeri^RNAs. 

156. The method of claim\151, wherein said plurality of different mRNAs consists of at 
least 50,000 different mRNAs ~ 

157. The method of claim^l, wherein said measuring is performed by a method comprising 
^contacting a positionally- addressable array of polynucleotide probes with a 

Sample comprising RNAs or nucleic acids derived therefrom from said cell 
sample under conditions conducive to hybridization between said probes and 
said^NAs or nucleic acids, wherein said array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
regions o,f a support, each of said different nucleotide sequences comprising 
a sequence complementary and hybridizable to a sequence in a different exon 
or multiexon^in the genome of an organism from which said cell sample is 
derived; and 

(b) measuring hybridization between said probes and said RNAs or nucleic 
acids. 

158. The method of claim 157, wherein said plurality of individual exons or multiexons 
consists of at least 3 different exons. 

159. The method of claimj^ said plurality of individual exons or multiexons 
consists of at least 5 different exons. 



160. The method of claim 157, 158 or 159, wherein said plurality of different genes consists 
of at least 1,000 different genes. 

30 



161. The method of claim ^ said plurality of polynucleotide probes consists of 

at least 100 different polynucleotide probes. 



162. The method of claim 157, wherein said plurality of polynucleotide probes consists of 
at least 1,000 different polynucleotide probes. 
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163. The method of clai m 157. wh erein said plurality of polynucleotide probes consists of 
at least 10,000 different polynucleotide probes. 

164. The method of claim 157, wherein said plurality of polynucleotide probes is in the 
range of 1,000 to 50,000 different polynucleotide probes. 

5 

165. The method of claim 157, wherein said positionally- addressable array has in the range 
of 100 to 1,000 different polynucleotide probes per 1 cm 2 . 

166. The method of claim 157, wherein said positionally-addressable array has in the range 
of 1,000 to 10,000 different polynucleotide probes per 1 cm . 

167. The method of claim J^7^ wherein said positionally-addressable array has in the range 
of 10,000 to 50,000 different polynucleotide probes per 1 cm 2 . 

^ 168. The method of claim 157, wherein said positionally-addressable array has more than 
50,000 different polynucleotide probes per 1 cm 2 . 

169. The method of claim 157, wherein each of said different nucleotide sequences consists 
of 1 0 to 1 ,000 nucleotides^™" 

20 

170. The method of claim 157, wherein each of said different nucleotide sequences consists 
of 15 to 600 nucleotides. 

171. The method of claim 157, wherein each of said different nucleotide sequences consists 
25 of 1 5 to 200 nucleoti des™"~ 

172. The method of claim 157, wherein each of said different nucleotide sequences consists 
of 20 to 100 nucleotides. 

30 

173. The method of claim 157, wherein each of said different nucleotide sequences consists 
of 40 to 80 nucleotides. 

174. The method of claim JL57, wherein each of said different nucleotide sequences consists 
of 60 nucleotides. 

35 
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175. The method of claimj^^jwi^ at least one probe in said plurality of probes 
contains, in addition to said sequence complementary and hybridizable to a different exon 
or multiexon, linker sequences. 

176. The method of claim 175, wherein said linker sequence comprises a spacer sequence 
5 between said sequence complementary and hybridizable to a different exon or multiexon 

and said support. 

177. The method of claim 157 9 wherein said sequence is complementary to the sequence of 
a full length exon. 

10 

178. The method of claim 157, wherein at least one of said plurality of polynucleotide 
probes comprises a nucleotide sequence complementary and hybridizable to a multiexon. 

179. The method of claim 1 78, wherein the nucleotide sequence of said at least one 

* 5 polynucleotide probe is complementary to a sequence spanning the splice junction between 
different exons in said multiexon. 



180. The method of claim 178, wherein said sequence is complementary to a sequence 
comprising a full length exon flanked by sequences from adjacent exon or exons in said 
multiexon. 
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181. The method of claim 157, wherein said array of polynucleotide probes further 
comprises control polynucleotide probes comprising sequences complementary and 
hybridizable to different introns of said plurality of genes in the genome of said organism. 

182. The method of claim 1 5 1 o^^^ as 
contiru^iis^varrSLBles. """"* sa **~~™^^ 

183. The method of claimj^^ wherein said expression levels are measured as continuous 
variables and represented as absolute abundance. 

184. The method of^ixiv83 or 151, wherein said cell sample is a human cell sample, 

185. The method of claimSSjorJlSl^ wherein said cell sample is a plant cell sample. 
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1 86. A method for determining the effect of a perturbation on RNA splicing pathways in a 
gene, for ^plurality of different genes, in a species of an organism, comprising 

(a) \ measuring for a plurality of genes the expression levels of a plurality of 

individual exons or multiexons in a first cell sample from said species, said 
first cell sample having been subjected to said perturbation; and 
\comparing said measured expression levels of said plurality of individual 
cons or multiexons in said first cell sample to the respective expression 
leVels of said plurality of individual exons or multiexons in a second cell 
sample from said species, for each of said plurality of genes, said second cell 
sample not having been subjected to said perturbation, thereby determining 
the effect of said perturbation on said RNA splicing pathways. 

187. The method of cl^m 186, wherein said plurality of different genes consists of at least 
100 different genes. 

188. The method of claim |86\ wherein said plurality of different genes consists of at least 
1,000 different genes. 

189. The method of claim 186\ wherein said plurality of different genes consists of at least 
10,000 different genes. 

190. The method of claim lj36^wt^rein in step (a), the expression levels of at least 3 exons 
in said same gene are measured. 

191. The method any one of ckm^^^O^further comprising expressing said measured 
expression level as a ratio of said measured expression level of said plurality of individual 
exons in said first cell sample to the measured expression level of said plurality of 
individual exons in said second cell sample 

192. The method of any one of claims J 86^9% wherein said measuring is performed by a 
method comprising 

(a) contacting a positionally-addressafcde array of polynucleotide probes with a 
sample comprising RNAs or nucleicVacids derived therefrom from said cell 
sample under conditions conducive to\ybridization between said probes and 
said RNAs or nucleic acids, wherein saici array comprises a plurality of 
polynucleotide probes of different nucleotide sequences bound to different 
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regions of a support, each of said different nucleotide sequences comprising 
\a sequence complementary and hybridizable to a different exon or multiexon 
bf said cell sample; and 
(b) measuring hybridization between said probes and said RNAs or nucleic 
acids. 

193. The method of claim 192, further comprising expressing said measured expression 
level as a ratio of said measured expression level of each of said exons or multiexons in said 
first cell sample to the measured expression level of corresponding exons or multiexons in 
said second cell sample. 

194. The method ofdaim JLM_further comprising, prior to said comparing step, a step of 
measuring for said plurality of genes the expression levels of said plurality of individual 
exons or multiexons in saidNsecond cell sample. 

195. The method of clai^ said measured expression levels of said plurality of 
individual exons or multiexons ih said second cell sample is stored in a database on a 
computer, said database comprising a plurality of measured expression levels of said 
plurality of individual exons or mult^xo^s in a plurality of cell samples, each cell sample 
having been subjected to a different ^rtuijbation. 

196. The method of claim 195 wherein said comparing step is computer-implemented. 

197. A computer system for determining theVelative level of expression of individual exons 
in a gene for a plurality of different genes of aX organism, said computer system 
comprising: \ 

one or more processor units; and \ 

one or more memory units connected to saidSone or more processor units, 
said one or more memory units containing one or more programs which cause said one or 
more processor units to execute steps of: \ 

(a) receiving a data structure of measured expression levels of more than one 
individual exon or multiexon in each of a plurality of different genes of an 
organism; \ 

(b) comparing said measured expression level of aYirst exon or multiexon to the 
measured expression level of a second exon or nrultiexon in the same gene, 
or to the measured expression levels of more than\ne other exon or 
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multiexon in said same gene, for each of said plurality of genes to determine 
differences between said levels; and 
(c) displaying said differences; 
wherein said differences are a measure of the relative level of expression between individual 
exons or multiexc^s in a gene. 

198. A computer system for determining alternative splicing between two cell samples of a 
species of organism, Wid computer system comprising: 

one or more processor units; and 

one or more memory units connected to said one or more processor units, 
said one or more memomunits containing one or more programs which cause said one or 
more processor units to execute steps of: 

(a) receiving a fikst data structure of measured expression levels of a plurality of 
individual exons or multiexons in a plurality of genes of a first cell sample of 
said species of organism and a second data structure of measured expression 
levels of said plurality of individual exons or multiexons in said plurality of 
genes of a second crdl sample of said species; and 

(b) comparing said measured expression levels of said plurality of individual 
exons or multiexons in\said plurality of genes of said first cell sample to said 
measured expression levels ols^id plurality of individual exons or 
multiexons in said pluralirLdf genes of said second cell sample to determine 
differences between said levels; 

wherein the differences in the measured expression levels of said plurality of individual 
exons or multiexons in said plurality of genes between said first and second cell samples 
determine alternative splicing between said firsthand second cell samples. 

V 

199. A computer system for determining alternative splicing between two cell samples of a 
species of organism, said computer system comprising: 

one or more processor units; and 

one or more memory units connected to said oAe or more processor units, 
said one or more memory units containing one or more programs which cause said one or 
more processor units to execute steps of: 

(a) receiving a first data structure of measured Expression levels of a plurality of 
individual exons or multiexons in a plurality ^f genes of a first cell sample of 
said species of organism; 

(b) retrieving from a database a second data structure of measured expression 
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kvels of said plurality of individual exons or multiexons in said plurality of 
genes of a second cell sample of said species; and 
(c) comparing said measured expression levels of said plurality of individual 

exoVis or multiexons in said plurality of genes of said first cell sample to said 
measured expression levels of said plurality of individual exons or 
multiexons in said plurality of genes of said second cell sample to determine 
differences between said levels; 
wherein the differences in the measured expression levels of said plurality of individual 
exons or multiexons inWid plurality of genes between said first and second cell samples 
determine alternative splicing between said first and second cell samples. 

200. The computer system pf claim 199, further comprising one or more storage media 
storing said database. 



15 



201. A database contained on a computer readable medium, said database comprising 
information representing expression levels for a plurality of individual exons or multiexons 
in each of a plurality of genes in\the genome of an organism, wherein said expression levels 
are each indexed with the identity\of said respective individual exon or multiexon. 
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(b) 



(c) 



(d) 



ofdM 



202. A method for selecting polynucleotide probps for preparation of an array for exon 
profiling, comprising 

(a) selecting a plurality 

exon or multiexon of a pi 
plurality of different g 
identifying polynucleotide 



*enes 



nucleotide sequences complementary to each 
lity of different exons or multiexons in each of a 
the genome of an organism; 
bes in a plurality of polynucleotide probes 
comprising said selected plurality of different nucleotide sequences, that 
hybridize to their respective target nucleic acid with a specificity above a 
threshold specificity level; 
ranking the identified polynucleotide probes according to the sensitivity with 
which each identified polynucleotide^probe hybridizes to its respective target 
nucleic acid; and 

selecting one or more different polynucleotide probes from the ranked 
polynucleotide probes for each exon or multiexon of said plurality of exons 
or multiexons. 



35 



203. The method of claim 202, further comprising synthesizing^said selected polynucleotide 
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probes oy the surface of a support, wherein each probe having a distinct sequence is 
attached to a predefined region on said surface of said support. 



204. The method of claim 202, further comprising attaching said selected polynucleotide 
probes to thd surface of a support, wherein each probe having a distinct sequence is attached 
to a predefines region on said surface of said support. 

205. A method for identifying differences in exon or multiexon expression levels that are 
indicative of alternative splicing among a plurality of samples, comprising comparing the 
measured expression level of each of a plurality of exons or multiexons in each cell sample 
of said plurality of cell samples to the measured expression level of the same exon or 
multiexon in anothen different cell sample of said plurality of cell samples to identify 
differences in the expression levels of one or more exons or multiexons, wherein said 
identified differences indicate alternative splicings between the two cell samples. 

206. The method of claim|205, wherein the expression levels of one or more exons or 
multiexons in at least one cell sample in said plurality is stored in a database. 

207. The method of claim 20j| o£%£^6f wherein said plurality of cell samples consists of 10 
different cell samples. 

208. The method of claim ^ ^jor^Oe^herein said plurality of cell samples consists of 25 
different cell samples. 

209. The method of claim 205 or 206^ gherein said plurality of cell samples consists of 50 
different cell samples. 

210. The method of claim 205 or 206, wher\in said plurality of cell samples consists of 100 
different cell samples. 

211. The method of claim 205^^06,_wherein s\id plurality of cell samples consists of 
1,000 different cell samples. \ 

212. ~T4ie~me^ 

213. The method of claim 86, wherein said organism is a fungus. 
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